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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND MANUFACTURING METHOD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element 
with good durability. 

SOLUTION: For the organic electroluminescent element having an electron carrier 
layer formed by a wet method on a hole carrier layer, a compound shown in the 
formula I is included in the electron carrier material, where; A1 , A2, A3 and A4 are 
chosen from the compound shown in the formula II independently, R is chosen 
from hydrogen, fluorine, cyano group, alkyi group, allyl group, alkoxy group, amino 
group, aryl group, aryloxyl group and heterocyclic compound group. 
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^ *I^OTICES* . , 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ingredient of said electron injection layer is [ an anode plate, the organic layer which at 

least one layer prepared on said anode plate turns into from a luminous layer, the electron injection 

layer formed with the wet method on said organic layer, and ] a chemical formula [** 1] here, 
/ R1 R2 



M1; 



\ 




the compound which Ml is the metal atom of 3.0eV or less of work functions, R1 to R6 is independently 
chosen from a hydrogen radical, a chemical formula CnHm, or a chemical formula OCnHm, n and m are 
the natural numbers, m=2n+1 or m=2 n-k (k is foryyard odd number) is filled, and L shows the valence of 
said metal atom here, and is come out of and shown, Li2 phthalocyanine, and a chemical formula 2] 




RIO 



the organic electroluminescent element which alkali metal and R7 to RIO is independently chosen from a 
chemical formula OCnHm for M2, and n and m are the natural numbers, fill m=2n+1 or m=2 n-k (k is 
forward odd number), consists of either of the compounds come out of and shown here, and consists of 
cathode prepared on said electron injection layer. 

[Claim 2] An anode plate, the organic layer which at least one layer prepared on said anode plate turns 
into from a luminous layer, the electron injection layer formed with the wet method on said or^gahib layer, 
and here The ingredient of said electron injection layer consists of a nonionic organometallic complex of 
the metal of S.OeV or less of work functions including at least one functional group expressed with 
chemical formula-Q-R1 1. Here R11 It is the organic electroluminescent element which n and m are the 
natural numbers, fills m=2n+1 or m=2 n-k (k is forward odd number), and consists of cathode prepared 
on said electron injection layer by being expressed with a chemical formula CnHm. 
[Claim 3] It consists of an electronic transporting bed by which said organic layer was prepared on the 
electron hole transporting bed and said electron hole transporting bed in the organic electroluminescent 
element according to claim 1 or 2, and is the organic electroluminescent element of said electron hole 
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transporting bed and said electronic transporting bed whose method. of one is a luminous layer at least. 
[Claim 4] It is the organic electroluminescent element which consists of a bipolar luminous layer by 
which said organic layer was prepared on the hole-injection layer and.said hole-injection layer in the 
organic electroluminescent element according to claim 1: or 2. :j 
[Claim 5] It consists of an electron hole transporting bed by which said organic layer was prepared on 
the hole-injection layer and said hole-injection layer in the organic electroluminescent element 
according to claim 1 or 2, and an electronic transporting bed prepared on said electron hole* transporting 
bed, and is the organic electroluminescent element of said electron hole transporting bed and said 
electronic transporting bed whose method of one is a luminous layer at least. 

[Claim 6] It is the organic electroluminescent element said Ml [ whose ] is a lithium metal atom in an 
organic electroluminescent element given in any 1 term of claims 1-5. 

[Claim 7] (a) Said electron injection ingredient is [ the step; which forms an anode plate, the step which 
forms' a luminous layer on the (b) aforementioned anode plate, the step which forms an electron 
injection layer on said luminous layer with the wet method using the solution which dissolved (c) 
electron injection ingredient with the organic solvent, and ] a chemical formula [** 3] here. 
R1 R2 \ 




R6 R5 



the compound which Ml is the metal atom of S.OeV or less of work functions. R1 to R6 is independently 
chosen from a hydrogen radical, a chemical formula CnHm, or a chemical formula OCnHm, n and m are 
the natural numbers, m=2n+1 or m=2 n-k (k is forward odd number) is filled, and L shows the valence of 
said metal atom here, and is come out of and shown, Li2 phthalocyanine, and a chemical formula [** 4] 
R7vv^ ^^vR8 
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from either of the compounds which alkali metal and R7 to R10 is independently chosen from a chemical 
formula OCnHm for M2, n and m are the natural numbers, fill m=2n+1 or m=2 n-k (k is forward odd 
number) here, and are come out of and shown . — becoming — (d) — the step which forms cathode on 
said electron injection layer — since — the manufacture approach of the becoming orgamc 
electroluminescent element. 

[Claim 8] It consists of a step at which the. aforementioned (b) step forms an electron hole transporting 
bed on said anode plate in the manufacture approach of an organic electroluminescent element 
according to claim 7, and a step which forms an electronic transporting bed on said electron hole 
transporting bed. and is the manufacture approach of an organic electroluminescent element of said 
electron hole transporting bed and said electronic transporting bed that the method of one is a luminous 
layer at least here. 

[Claim 9] It is the manufacture approach of the organic electroluminescent element which consists of a 
step at which the aforementioned (b) step forms a hole-injection layer on said anode plate in the 
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manufacture approach of an organic electroluminescent element according to claim 7, and a step which 
forms a bipolar luminous layer on said hole-injection layer. , . .. . . : . 

[Claim 10] It consists of the step at which the aforerhehtioned (b) step forms a holeHnjection layer on 
said anode plate in the manufacture approach of an organic electroluminescent element according to 
claim 7, a step which forms an electron hole transporting bed on said hole-injection layer, and a step 
which forms an electronic transporting bed on said electron hole transporting bed, and is the 
manufacture approach of an organic, electroluminescent element of .said electron hole. transporting bed 
and said electronic transporting bed that the method of one is a luminous layer at least here. 
[Claim 11] It is the manufacture approach of an organic electroluminescent element that said Ml is a 
lithium metal atom in the manufacture approach of an organic electroluminescent. element given in any 1 
term of claims 7-10. : \ ' ■ ;i : . 

' [Claim>12]*In the manufacture approach of an organic electroluminescent element given in any 1 term of 
claims 7-10 Said electron injection ingredient consists of a nonionic organometallic complex of the metal 
of S.OeV or less of work functions including at least one functional group expressed with chemical 
formula-Q-RI I . Here R1 1 It is the manufacture approach of the organic electroluminescent element 
which is expressed with a chemical formula CnHm, and n and m are the natural numbers and fills 
m=2n+1 or m=2 n-k (k is forward odd number). 

[Claim 13] It is the manufacture approach of an organic electroluminescent element that said organic 
solvent is chosen from at least one kind in alcohols, ketones, amides, and ether in the manufacture 
approach of an organic electroluminescent element given in any 1 term of claims 7-11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescent element in which an 
electronic transporting bed is formed by the wet method, and its manufacture approach in more detail 

about an organic electroluminescent element and its manufacture approach., - • 

[0002] 

[Description of the Prior Art] Current and an organic electroluminescent element attract attention. 
Since the manufacture possibility of the light emitting device of a large area in which thih-shape-izing 
and lightweight-izing are possible which emits light by high brightness can compound and use various 
ingredients for luminescent material highly also with the low applied voltage which performs field 
luminescence, an organic electroluminescent element has the description that the feasibility of a full 
color display is high. 

[0003] It is expected that an organic electroluminescent element is used for the application of an 



annunciator etc, in the night for the display of direction directions machines, such as an automobile and 
a bicycle, a tail lamp, a personal computer, a family computer, etc., the back light of a liquid crystal 
display, the light emitting device for toys, and road repairing. 

[0004] In the organic electroluminescent element, emitting light by high brightness for the utilization to 
the above-mentioned application and driving with low applied voltage are called for. 
[0005] Conventionally, the monolayer organic electroluminescent element which consists of structure of 
an anode plate / luminous layer / cathode is known as an organic electroluminescent element This 
organic electroluminescent element emits light according to the principle shown below. An electron is 
poured into a luminous layer from cathode. An electron hole is poured into a luminous layer from an 
anode plate. When the electron and electron hole which were poured in recombine within a luminous 
layer, an organic electroluminescent element emits light. 

[0006] Otherwise, the organic electroluminescent element with various structures is developed. For 
example, the organic electroluminescent element of a multilayer laminated structure which consists of 
an anode plate / electron hole transporting bed / luminous layer / an electronic transporting bed / 
cathode is mentioned. Here, each class of an electron hole transporting bed / luminous layer / 
electronic transporting bed is formed as a thin film. 

[0007] An electron hole transporting bed is a layer for conveying the electron hole poured in from an 
anode plate to a luminous layer. An electronic transporting bed is a layer for conveying the electron 
poured in from cathode to a luminous layer. The luminous layer is prepared between the electron hole 
transporting bed and the electronic transporting bed. A luminous layer contains a luminescence agent. 
The luminous layer is distributing this luminescence agent in low-molecular or a high molecular 
compound. This luminescence agent consists of a fluorescent material. As for especially a luminous 
layer, it is desirable to consist of a fluorescent material simple substance which has high luminescence 
quantum efficiency. This luminescence agent is chosen as arbitration from the fluorescent materials in 
which fluorescence is shown by the coloring matter for dye laser, the fluorescent brightener, or UV 
irradiation. 

[0008] The organic electroluminescent element which is a multilayer laminated structure and contains at 
least one of an electron hole blocking layer, an electron injection layer, and hole-injection layers in 
others is known conventionally. 

[0009] The organic electroluminescent element of a multilayer laminated structure which consists of an 
anode plate / hole-injection transporting bed / luminous layer / an electron hole blocking layer / 
cathode is indicated by JP,3-137186.A. An electron hole blocking layer is prepared between a luminous 
layer and cathode. When an organic electroluminescent element does not contain an electron hoje 
blocking layer, the electron hole which does not contribute to luminescence within a luminous layer 
passes a luminous layer, and reaches cathode. An electron hole blocking layer shuts up the electron 
hole which does not contribute to luminescence in a luminous layer. Consequently, the organic 
electroluminescent element containing an electron hole blocking layer makes it possible to shut up many 
electron holes in a luminous layer which contribute to luminescence. For this reason, the above- 
mentioned organic electroluminescent element acquires high luminous efficiency by the luminous layer. 
[0010] Moreover, an electron injection layer is prepared between a luminous layer and cathode or 

between an electron hole blocking layer and cathode. An electron injection layer, makes easy ^ - 

impregnation of the electron from cathode to a luminous layer. Furthermore, a hole-injection layer is 
prepared between a luminous layer and an anode plate. A hole-injection layer makes easy impregnation 
of the electron hole from an anode plate to a luminous layer. 

[0011] In the manufacture approach of the conventional organic electroluminescent element, each 
organic layer which constitutes an organic electroluminescent element was formed by vacuum 
deposition. Forming the organic electroluminescent element of a large area with vacuum deposition has 
a problem in respect of productive efficiency. To produce an organic electroluminescent element 
efficiently is desired. 
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[0012] Then, the organic electroluminescent element currently indicated by the publication-number No. 
137186 [ three to ] official report has the organic layer formed by the dip coating method. Moreover, the 
organic electroluminescent element currently indicated by JP,4-2096,A has the organic layer formed of 
spreading. 

[0013] Moreover, the organic layer of an organic electroluminescent element is formed by coating 
methods, such as the casting method, the blade coat method, a spin coat method, a spray coating 
method, a roll coating method, and an Inkjet coating method, besides a dip coating method. Such a 
coating method is called wet method. 

[0014] A wet method can form the organic layer of an organic electroluminescent element more 
efficiently than vacuum deposition. However, according to the conventional technique, all organic layers 
are not formed with a wet method. The following things can be considered to the reason. The ingredient 
which forms an organic layer shows poor solubility to the solvent used with a wet method. The 
luminescence property of the organic electroluminescent element formed using the wet method is 
inferior to the component formed using vacuum deposition. 

[0015] the organic electroluminescent element currently indicated by JP,1 1-121 176,A — an anode plate 
— it has the multilayer laminated structure which consists of a /electron hole transporting bed / 
electronic transporting bed / an interface super— thin film / cathode. With this conventional technique, 
an interface super-thin film has the same function as the above-mentioned electron injection layer. This 
interface super-thin film consists of a nonionic organometallic complex of alkali metal or alkaline earth 
metal. This interface super-thin film is formed by vacuum deposition, and is not formed with a wet 
method. 
[0016] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the organic 

electroluminescent element formed using a wet method, and its manufacture approach. 

[0017] Other objects of this invention are prepared between an anode plate and cathode, and are to 

offer the organic electroluminescent element formed using a wet method in the electron injection layer 

which touches cathode, and its manufacture approach. ^ . 

[0018] The object of further others of this invention is to offer the organic electroluminescent element 

formed using a wet method in the electron injection layer which a work function becomes from the 

nonionic organometallic complex of a metal 3.0eV or less, and its manufacture approach. 

[0019] Moreover, the object of this invention is to offer the organic electroluminescent element which 

was formed using the wet method and formed using vacuum deposition, the organic electroluminescent 

element which has an equivalent luminescence property, and its manufacture approach. 

[0020] 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as follows. 
The account of ** of a number, the notation, etc. is carried out to the technical matter of the claim 
response under the expression with parenthesis (). Although the number, a notation, etc. clarify relation 
corresponding to coincidence - with at least one technical matter among the technical matter 
corresponding to a claim, and the plurality and gestalt of operation, they are not to show that the 
technical matter corresponding to a claim is limited to the technical matter of the gestalt of operation. 
[0021] The.ingredient of an electron-injection layer. (13) is [ the luminous layer .(1 2) which was prepared . 
on the anode plate (11) and the anode plate (11) according to this invention in order to solve the above- 
mentioned technical problem, the electron injection layer (13) formed with the wet method on the 
luminous layer (12), and ] a chemical formula [♦* 5] here. 



the compound which Ml is the metal atom of 3.0eV or less of work functions, R1 to R6 is independently 
chosen from a hydrogen radical, a chemical formula CnHm, or a chemical formula OCnHm. n and m are 
the natural numbers. m=2n+1 or m=2 n-k (k is forward odd number) is filled, and L shows the valence of 
said metal atom here, and is come out of and shown. Li2 phthalocyanine. and a chemical formula [** 6] 
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alkali metal and R7 to R10 is independently chosen from a chemical formula OCnHm for M2 here, n and 
m are the natural numbers, and fill m=2n+1 or m=2 n-k (k is forward odd number), it consists of either of 
the compounds come out of and shown, and the organic electroluminescent element which consists of 
cathode (14) established in (13) on the electron injection layer is offered 

[0022] In order to solve the above-mentioned technical problem, according to this invention, moreover, 
an anode plate (11). The organic layer (12) which at least one layer prepared on the anode plate (11) 
turns into from a luminous layer, the electron injection layer (13) formed with the wet method on the 
organic layer (12), and here The ingredient of an electron injection layer (13) consists of a nonionic 
organometallic complex of the metal of 3.0eV or less of work functions including at least one functional 
group expressed with chemical formula-O-RII. Here R11 Expressed wth a chemical formula CnHrri, it is 
the natural number, and n and m fill m=2n+1 or m=2 n-k (k is forward odd number), and offer the organic 
electroluminescent element which consists of cathode (14) prepared on the electron injection layer (13). 
Moreover, the metal atom of 3.0eV or less of work functions is chosen from lanthanoidses, such as 
alkaline earth metals, such as alkali metal, such as a lithium (2.93eV of work functions), sodium (2.36eV 
of work functions), a potassium (2.28eV of work functions), a rubidium (2.1 6eV of work functions), and 
caesium (1.95eV of work functions), calcium (2.90eV of work functions), strontium, barium, and radium, 
samarium (2.70eV of work functions, and an ytterbium (2.62eV of work functions), and an actinoids here. 
[0023] In the above-mentioned organic electroluminescent element, an organic layer (12) consists of an 
electron hole transporting bed (22) and an electronic transporting bed (23) prepared on the electron hole 
transporting bed (22), and it is possible for the method of one to be [ of ah electron hole transporting 
bed (22) and an electronic transporting bed (23) ] a luminous layer at least. 

[0024] A luminous layer (12) can be consisted of a hole-injection layer (32) and a bipolar luminous layer 
(33) prepared on the hole-injection layer (32) in the above-mentioned organic electroluminescent 
element. 

[0025] In the above-mentioned organic electroluminescent element, a luminous layer (12) consists of a 
hole-injection layer (42), an electron hole transporting bed (43) prepared on the hole-injection layer (42), 
and an electronic transporting bed (44) prepared on the electron hole transporting bed (43), and it is 
possible for the method of one to be [ of an electron hole transporting bed (43) and an electronic 
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transporting bed (44) ] a luminous layer at least. 

[0026] As for Ml, in the above-mentioned organic electroluminescent element, it is possible for it to be 
a lithium metal atom. 

[0027] Moreover, an electron injection ingredient is [ the step which forms the (a) anode plate according 
to this invention in order to solve the above-mentioned technical problem, the step which forms a 
luminous layer on the (b) anode plate, the step which forms an electron injection layer on a luminous 
layer with the wet method using the solution which dissolved (c) electron injection ingredient with the 
organic solvent, and ] a chemical formula [** 7] here. 
R1 R2 




the compound which M1 is the metal atom of 3.0eV or less of work functions, R1 to R6 is independently 
chosen from a hydrogen radical, a chemical formula CnHm, or a chemical formula OCnHm, n and m are 
the natural numbers, m=2n+1 or m=2 n-k (k is forward odd number) is filled, and L shows the valence of 
said metal atom here, and is come out of and shown, Li2 phthalocyanine, and a chemical formula 8] 

.R8 
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alkali metal and R7 to RIO is independently chosen from a chemical formula OCnHm for M2 here, n and 
m are the. natural numbers, and fill m=2n+1 or m=2 n-k (k is ^forward odd number), it consists of either of 
the compounds come out of and shown, and the manufacture approach of the organic 
electroluminescent element which consists of a step which forms cathode on (d) electron injection layer 
is ofFered- 

[0028] In the manufacture approach of the above-mentioned organic electroluminescent element, the (b) 
step consists of a step which forms an electron hole transporting bed on an anode plate, and a step 
which forms an electronic transporting bed on an electron hole transporting bed, and it is possible for 
the method of one to be [ of an electron hole transporting bed and an electronic transporting bed ] a 
luminous layer at least. 

[0029] The (b) step can be consisted of a step which forms a hole-injection layer on an anode plate, and 
a step which forms a bipolar lumjnous layer on a hole-injection layer in the manufacture approach of the 
above-mentioned organic electroluminescent element. ' 

[0030] In the manufacture approach of the above-mentioned organic electroluminescent element, the (b) 
step consists of the step which forms a hole-injection layer on an anode plate, a step which forms an 
electron hole transporting bed on a hole-injection layer, and a step which forms an electronic 
transporting bed on an electron hole transporting bed, and it is possible for the method of one to be [ of 
an electron hole transporting bed and an electronic transporting bed ] a luminous layer at least here. 
[0031] As for M1, in the manufacture approach of the above-mentioned organic electroluminescent 
element, it is possible for it to be a lithium metal atom. 
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[0032] In the manufacture approach of the above-mentioned organic electroluminescent element, an 
electron injection ingredient can be consisted of a nonionic organometallic complex of the metal of 
3.0eV or less of work functions including at least one functional group expressed with chemical formula- 
0-R11. and R11 is expressed with a chemical formula CnHm, and n and m are the natural numbers and 
fill m=2n+1 or m= 2n-k (k is forward odd number) here. 

[0033] An organic solvent can be chosen from at least one kind in alcohols, ketones, amides, and ether 

in the manufacture approach of the above-imentioned organic electroluminescent element. 

[0034] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the operation gestalt of the 
organic electroluminescent element in this invention is explained. ^ . 

[0035] Drawing 1 shows the 1st operation gestalt of the organic electroluminescent element in this 
invention. The 1st operation gestalt of the organic electroluminescent element in this invention consists 
of an anode plate 1l7a bipolar lumiTious Tayer 12, an electron injection layer 13, and cathode 14. The 
bipolar luminous layer 12 is formed on an anode plate 11. The electron injection layer 13 is formed on 
the bipolar luminous layer 12. Cathode 14 is formed on the electron injection layer 13. 
[0036] An anode plate 1 1 consists of transparent conductive matter formed on transparence insulation 
base materials (not shown), such as a glass substrate.' 

[0037] This conductive matter is chosen from conductive polymers, such as inorganic conductivity 
matter, such as metals, such as conductive oxides, such as tin oxide, indium oxide, and a tin oxide 
indium (ITO), or gold, silver, and chromium, iodine copper, and copper sulfide, the poly thiophene, 
polypyrrole, and the poly aniline, etc. 

[0038] Here, when cathode 14 is formed with the transparent ingredient, an anode plate 11 may be 
formed with an opaque ingredient. When a conductive polymer is used for an anode plate 11, although 
the conductive polymer is not eluted in the solvent used with the wet method at the time of formation 
of the bipolar luminous layer 12 by the wet method shown below, it is chosen from inside. 
[0039] The bipolar luminous layer 12 contains an electron hole transport agent and an electronic 
transport agent. Moreover, the fluorescent material as a doping luminescent material is distributed, and 
the bipolar luminous layer 12 can be contained. Furthermore, a binder macromoleclile can also be 
included by the bipolar luminous layer 12. 

[0040] An electron hole transport agent consists of the electron hole transportability organic substance. 
The electron hole transportability organic substance consists of an electron hole transportability low- 
molecular or an electrbh hole trahspokability mac^^ 
[0041] An electron hole tran sport ability low-molecular is [Formula 9]. 

GHs CHs 

N boiled and shown. N'-diphenyl-N. the N'-screw (3-methylphenyl) -1, the I'-biphenyl -4, 4'-diamine (it 
is also called Following TPD), 
[Formula 10] 



The 4 and 4 -screw (9-carba2olyl) biphenyl boiled and shown, [Formula 1 1] 




N boiled and shown, N'-diphenyl-N, N'-screw (1-naphthyl) - J, the IVbiphenyl -4, 4'-diamine, [Formula 
12] ■ 




The 4 and 4'-^screw (10-phenothiaziriyl) biphenyl boiled and shown, [Formula- 13] 




The kappa phthalocyanine boiled and shown, [Formula 14] 
CHs CH3 




TPAC, [Formula 15] which are boiled and shown 
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■ "HsC 
HsG 



To). (Oj^^. 

PDA, [Formula 16] which a re bo iled and shown 

Col 



It is desirable for it to be alike and to be chosen from shown m-MTDATA and the derivative of each 
above-mentioned compound. 

[0042] An electron hole transportability macromolecule is [Formula 17]. 
-foH.-OH ^ 

It is desirable for it to be alike and to be chosen from shown Pori (N-yinylcarbazole) (for it to also be 
called Following PVK), polyvinyl naphthalene, a polyvinyl anthracene, a polyvinyl phenanthrene, a 
polyvinyl pyrene, and polyvinyl perylene. 

[0043] Or an electron hole transportability macromolecule is Pori (PARAFENIREN) and its derivative, 
and [Formula 18]. 



Conductive polymer emitters, such as Pori (Para-phenylenevinylene) (PPV) boiled and shown and its 
derivative, or [Formula 1 9] 



(o) 

hA^oVkoxo 



o 



PTPDMA shown with a chemical formula [-izing 1 9] and its derivative, [Fonmula 20] 
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The compound shown with a chemical formula [Hzing 20] and its derivative, [Formula 21] 
CH3 




The compound shown with a chemical formula [-izing 21] and its derivative, [Formula 22] 




The compound shown with a chemical formula Hzing 22] and its derivative, [Formula 23] 



PTPDEK shown with a chemical formula [Hzing 23] and its derivative, [Formula 24] 

0 

:o>-NYoKoyKowo>sXo: 





PTPDES shown with a chemical formula [-izing 24] and its derivative, [Formula 25] 



(o] eg) 



PTPDBPA shown with a chemical formula [-Izing 25] and its derivative, [Formula 26] 



- 12- 



o 

o 

PTPDEK2 shown with a chemical formula [-izing 26] and its derivative. [Formula 27] 

It is desirable to be chosen from conductive polymer emitters, such as PTPDES2 shown with 'a chemical 
formula [Hzing 27] and its derivative. 

[0044] An electronic transport agent consists of an electronic transportability low-molecular or an 
electronic transportability macromolecule. 

[0045] An electronic transportability low^molecular is [Formula 28]. 




Tris(8-hydroxyquinolinate)aluminium shown in [-izing 28] (it is also called the following Alq3), 
[Formula 29] 



I 



3-(4-biphenylyl)-5-(4-tert-buthylphenyl)-,4-phenyl shown in [-izing 29] -1,2, 4-triazole (henceforth 
TAZ), [Formula 30] 
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CH. 



N-N 




H30-KOK.KOXO 



2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- shown in [-izing 30] 

called Following PBD). 

[ Formu la 31] 

C=0H-/O><OyCH=0 

;o> co: 



1, 3, and 4-OKISA diazole (it is also 





The 4 and 4'-screw (1 and 1-diphenyl ethenyl) biphenyl (DPVBi is also told to below) shown in [-izing 
31], [Formula 32] 




2, 5-screw (l-naphthyl)-1.3.4-OKISA diazole (BND is also told to the below) which are shown in [-izing 
32] ' 
[Formula 33] 

^3 9^3 




The 4 and 4'-screw (1 and 1 —screw (4-methylphenyl) ethenyl) biphenyl (it is also called Following 
D TVBi) sho wn in [ Hzing 33], [ Formu la 34] 

2, 5-screw (4-biphenylyl) which are shown in [-izing 34] -1,3, and 4-OKISA diazole (it is also called 
Following BED) etc. can be mentioned. . . : - v. ■v.;-„^ 

[0046] Moreover, an electronic transportability macromolecule is [Formula 35]. 

CH3 




^ ^ CHa^ 



[Formula 36] 
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An OKISA diazole system high molecular compound as shown by [-izing 35] and [Hzing 36], [Formula 




It is chosen from a triazole system high molecular compound as shown by [Hzing 37] and [Hzing 38]. 
[0047] A fluorescent material A coumarin 1. a cqumarin 2, a coumarin 6, a coumarin 7, a coumarin 30, a 
coumarin 102, a coumarin 106, a coumarin 334, a coumarin 337, a coumarin 4, a coumarin 314, a 
coumarin 153, coumarin 3CA, A coumarin 307, coumarin 31 4T, a coumarin 338, a coumarin 500. a 
coumarin 138, a coumarin 152, a coumarin 151. a coumarin 339, a 3-(2-benzothiazolyl)-7-(dibutylamino) 
coumarin, A 3-(2-benzothiazolyl)-7-(diheptyl amino) coumaria A 3-(2-benzothiazolyl)-7-(dioctylamino) 
coumarin, 10-(2-benzothiazolyl)-2, 3 and 6, 7-tetrahydro - Coumarin derivatives, such as 1, 1, 7, 7- 
tetramethyl 1H. 5H, and 11H-[1] benzoPIRANO [6, 7, 8-ij] coumarin-1 1-one, [Formula 39] 



CN CN 




CH3 



The propane dinitrile boiled and shown (2-(2-(4-(dimethylamino) phenyl) ethenyl)-6-methyl-4H-pyran- 
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4-llRIDENE) (it is also called Following DCM), Propane dinitrile, (2-(2-(4-(dipropylamino) phenyl) 
ethenyl)-6-methyl-4H-pyran-4-IRIDENE) Propane dinitrile, (2-(2-(4-(dibutylamino) phenyl) ethehyi)-6- 
methyl-4H-pyran-4-IRIDENE) (2-(2-(4-(dioctylamino) phenyl) ethenyl)-6-methyl-4H-pyran-4-IRIDENE) 
Propane dinitrile, [Formula 40] 



GN CN 




[Formula 41] 



GN CN 




[Formula 42] 



CN CN 




U2H5 



DCM system compounds, such as a compound shown by the chemical formula [Hzing 40], [Hzing 41], 
and [-izing 42], [Formula 43] 




[Formula 44] 
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The derivative of 'aromatic amines, such as coloring matter, such as a compound shown by the chemical 
formula [Hzing 43] and [-izing 44], and the Nile red, 5, 6 and 11, a 1 2-i:etra-phenyl naphthacene 
(henceforth rubrene), Quinacridone, an aromatic compound, an anthracene, and an ANIN system, and an 
aromatic series, imine, [Formula 45] _ 




1, 1,4, and 4-tetra-phenyl-1,3-butadiene boiled and shown (it is also called Following TPB), The 1-(9- 
anthracenyl)-4-phenyl -1, 3-butadiene. Butadiene derivatives, such as 1-(4-quinolyl)-4-(P- 
dimethylamino) phenyl-1,3-butadiene. The derivative of stilbenes, such as a derivative [ of an acridine ], 
4, and 4 -screw (5-methyl-2-benzoxazolyl) stilbene; The compound in which excimers, such as 
derivative [ of iso benzofurans, such as 1 and 3-iso benzofuran ], 1, and 3-JIPIRE nil propane, or 
exciplex luminescence is shown, Benzoxadiazole derivatives, such as 7-(p-methoxy benzylamino)-4- 
nitro benzoxadiazole. Fluorescent brighteners, such as oxazole, OKISA diazo-RU, benzimidazole, and a 
thiazole derivative, 8-hydroxyquinoline and the metal complex of the derivative, a ruthenium complex, It 
is chosen from rare earth salt, such as a metal complex of fluorescence which is represented by the 
europium complex of a rare earth complex, a benzoyl trifluoro acetone, floyltrifluoroacetone, and 
hexafluoroacetone, a rare earth complex, or a picolinic acid terbium. 

[0048] A binder giant molecule Moreover, polystyrene, ia polyvinyl biphenyl, a polyvinyl phenanthrene, A 

polyvinyl anthracene, polyvinyl perylene, Pori (ethylene-co-vinyl acetate), cis of pqlybutadiene, trans, 
Port (2-vinyl naphthalene). A polyvinyl pyrrolidone, polystyrene, Pori (methyl methacrylate), Pori (vinyl 
acetate), Pori (2-vinylpyridine-co-styrene), It is chosen from the poly acenaphthylene, Pori 
(acrylonitrile-co-butadiene), Pori (benzyl methacrylate). Pori (vinyltoluene), Pori (styrene-co- 
acrylonitrile), Pori (4-vinyl biphenyl), and a polyethylene glycol. 

[0049] The electron injection layer 13 contains an electron injection ingredient. An electron injection 
ingredient consists of a nonionic organometallic complex of the metal of 3.0eV or less of work functions 
including at least one functional group expressed with chemical formula-O-R. Here, R is expressed with 
a chemical formula CnHm, and n and m are the natural numbers and fill m=2n+1 or m=2 n~k (k is forward 
odd number). Specifically, the compound expressed with a cheinical formula [Hzing 46] is used for an ^ - 
electron injection ingredient. 
[Formula 46] 




C=CH-CH=C 
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Here, Ml is the metal atom of 3.0eV or less of work functions, R1 to R6 is independently choseafrom a 
hydrogen radical, a chemical formula CnHm. or a chemical formula OCnHm, n and rh are the natural 
numbers, m=2n+1 or m=2 n-k (k is forward odd number) is filled, and L shows the valence of said metal 
atom. Moreover, the metal atom of 3.0eV or less of work functions is chosen from lanthanoidses, such 
as alkaline earth metals, such as alkali metal, such as a lithium (2.93eV of work functions), sodium 
(2,36eV of work functions), a potassium (2.28eV of work functions), a rubidium (2.1 6eV of work 
functions), and caesium (1.95eV of work functions), calcium (2.90eV of work functions), strontium, 
barium, and radium, samarium (2.70eV of work functions), and ytterbium (2.62ey of wprk functions), and 
an actinoids.^. . . .. 

[0050] Moreover, Li2 phthalocyanine expressed with [-izing 47] is able to be used fpr this electron 
injection ingredient. 
[Formula 47] 




[0051] Furthermore, the compound expressed with [Hzihg 48] is able to be used for this electron 

injection ingredient. 

[Formula 48] " 

R7v ..^V . ^^ vR8 




Here, alkali metal and R7 to RIO is independently chosen'from a chemical formula OCnHm for M2, and n 
and m are the natural numbers and fill m=2n+1 or m=2 n-k (k is forward odd number). 
[0052] Cathode 14 consists of the translucence or opaque eliectrode formed using cathode material. 
Although cathode material compounded metals and rare earth simple substances, such as an indium, 
silver, gold, copper, tin, aluminum, lead, magnesium, a lithium, a lanthanum, europium, and an ytterbium, 

lithium fluoride, or these, it is chbs^^ ' ' ' ^ 

[0053] Here, when the anode plate 1 1 is formed with the transparent ingredient, cathode 1 4 may be 
formed with an opaque ingredient. When the anode plate 11 is formed with the opaque ingredient,/ 
cathode 14 is formed with a transparent ingredient. 

[0054] Next, the manufacture approach of the 1st operation gestalt of the organic electroluminescent 
element in this invention is explained. 

[0055] First, an anode plate 1 1 is formed on a glass substrate by vacuum deposition etc. A commercial 
rrO substrate may be used for an anode plate 11. 

[0056] Next, the solution dissolved or distributed in the solvent in the electronic transport agent shown 

- 18- 



in the electron hole transport agent shown above and the above is created. Moreover, this solution may 
be dissolved or distributed in the fluorescent material shown above and the binder macromolecule 
shown in the above. The bipolar luminous layer 12 is formed^on an anode plate .^1 1 by the wet method 
which used this solution. At this time, a solvent evaporates by air drying or stoving. and is removed from 
the bipolar luminous layer 12. . 

[0057] Next, the solution which dissolved electronic infusion in the solvent is created. The electron 
injection layer 13 is formed on the bipolar luminous layer 12 by the wet method which used this solution. 
At this time, a solvent evaporates by air drying or stoving, and is removed from the electron injection 
layer 13. 

[0058] The wet method shown above does not need to process heating, the polymerization by the 
exposure of ultraviolet rays, hardening, etc. Therefore, the wet method shown above has the simplified 
production process, and can raise productive efficiency. 

[0059] Moreover, the above-mentioned wet method includes the usual coating methods, such as for 
example, the casting method, the blade coat method, a dip coating method, a spin coat method, a spray 
coating method, and a roll coating method. 

[0060] Finally, cathode 12 is formed on the electron injection layer 13 by the vacuum deposition which 
used cathode material. 

[0061] What is necessary is for the solvent used for formation of the bipolar luminous layer 12 to be a 
common organic solvent, and for the dissolution or distribution of an electron hole transport agent and 
an electronic transport agent to be just possible for it in the manufacture approach of the above- 
mentioned organic electroluminescent element. Moreover, what is necessary is for the dissolution or 
distribution just to be still more possible for the solvent in a binder macromolecule. The solvent Alcohols, 
such as a methanol; ethanol, and isopropyl alcohol. Ketones, such as an acetone and a methyl ethyl 
ketone, N, N dimethyl formaldehyde, Amides, such as N. N dimethyl acetaldehyde* and N methyl 
pyrrolidinone Ether, such as a tetrahydrofuran, a JIOKI acid, and ethylene glycol monomethyl ether. 
Amines, such as n monomethylamine, PIJIJIN, a quinoline, and an aniline, m-cresol. alpha- 
chloronaphthalene, 2, and 2-dimethyl butane, 2, 4-dimethyl pentane, 2-methyl hexane, 3-methyl hexane, 
2,2,4-trimethylpentane; 2-methyl butane, 2 and 2, a 5-trimethyl hexane, 1,1,2-trichloro-1,2,2- 
trifluoroethane, 1-pentene, 2 and 2, a 3-trimethyl pentane, 2-methyl pentane, N pentane, a trans-2- 
pentene, 1-hexene. a cis-2-pentene, 2-chloro-isobutane, 1,1.2,2-tetrachloro-1,2-difluoroethane, To 1-, 
PUTEN. a hexane, n-octane, 1-octene, a heptane, n-nonane. 1-nonene, n-Deccan. 1-chloro pentane, 1- 
decene, 2-chloro butane, benzotriflubride. a methylcyclohexane, Methylcyclopehtane, 2-^chloropropahe. a . 
mesitylene, 1-chloro butane, Ethylcyclohexane, para xylene, meta xylene, 2-bromopropane, A 
cyclohexene, a cyclopentane, 1-chloropropane, a cyclohexane, 2, 3-dimethyl butane. 0-xylene, 
tetrachloromethane, hexafluoro benzene, Pentachloroethane, 1-chloro-isobutane, 1,1-dichloroethylene, 
1. 1, 1. 2-i:etrachloroethane. 1.1,1-trichloroethane, 1-bromopropane. a cumene. p-chloro toluene, diethyl 
SURUFAIDO, Ortho chlorotoluene, p-dichlorobenzene, 1,1-dichloroethane, Tetrachloroethylene, m- 
dichlorobenzene, p-diethylbenzene, m-diethylbenzene, ethylbenzene, a trichloroethylene, 3- 
chloropropene, o-diethylbenzene, o-dichlorobenzene, bromoethane, toluene, A chlorobenzene, 
trichloromethane, a fluorobenzene, 1,2-dichloroethylene (trans), 1,1,2,2-tetrachloroethane, 1.2- 
dichloropropane. Benzene,, 1.2,3-trichloropropane, styrene, isobutyronitrite. '1,2-dichloroethylene~(cis), 1--. 
BUROMO-2-chloroethane, 1,2-dichloroethane. hexa chloroethylene, 1,2-dibromoethane, 1,1,2- 
trichloroethane, dichloromethane, valeronitrile, independent in a thiophene, carbon JISURUFAIDO, 
chlorobromomethane, a bromobenzene, 2-nitropropane, 1-nitropropane, a benzonitrile, nitroethane, etc. 
— or it is chosen from inside although two or more kinds were mixed. 

[0062] Moreover, if the bipolar luminous layer 12 is formed with the wet method using the solvent in 
which it is easy to dissolve water, the moisture in the solvent will remain to bipolar luminous layer 12 the 
very thing. Consequently, the luminescence property of bipolar luminous layer 12 the very thing 
deteriorates. The endurance of the bipolar luminous layer 12 improves by decreasing the effect by such 



- 19- 



degradation or losing it. As for the solvent used with a wet method, for that, it is desirable that it is 
below [ with the solubility of the water in a room temperature (ordinary temperature) ] fixed 
comparatively. As for especially the solvent used with a wet method, it is desirable to have the solubility 
of the water below the amount percent of duplexs; Moreover, as for the solvent used with a wet method, 
it is more desirable to have the solubility of the water of 1 or less percentage by weight. 
[0063] Such a solvent alpha-chloronaphthalene, 2, and 2-dimethyl butane, 2, 4-dimethyl pentane, 2- 
methyl hexane, 3-methyl hexane, 2,2,4-trimethylpentane, 2-methyl butane, 2 and 2, a 5-trimethyl hexane, 
1,1,2-trichloro-1,2,2-trifluoroethane, 1-pentene, 2, 2, a 3-trimethyl pentane, 2-methyl pentane, n 
pentane, A trans-2-pentene. 1-hexene. a cis-2-pentene, 2-chloro-isobutane. 1,1,2,2-tetrachloro-1.2- 
difluoroethane. To 1-, PUTEN, a hexane, n-octane, 1-octene, a heptane, n-nonane. 1-nonene, n-Deccan, 
1-chloro pentane, 1-decene, 2-chlor6 butane, benzotrifluoride, a methylcyclohexane, 
Methylcyclopentane, 2'--chloropropane, a mesitylene, 1-chloro butane, Ethylcyclohexane, para xylene, 
meta xylene, 2-bromopropane, A cyclohexene, a cycloperitane, l-chloropropane, a cycl6hexane, .2, 3- " 
dimethyl butane, 0-xylene, tetrachloromethane, hexafluoro benzene, Pentachloroethane, 1-chloro- 
isobutane, 1,1-dichloroethylene, 1, 1, 1, 2-tetrachloroethane, 1,1,1-trichloroethane, 1-bromopropane. a 
cumene, p-chloro toluene, diethyl SURUFAIDO, Ortho chlorotoluene. p-dichlorobenzene, 1,1- 
dichloroethane, Tetrachloroethylene, m-dichlorobenzene, p-diethylbenzene, m-diethylbenzene, 
ethylbenzene, a trichloroethylene, 3-chloropropene, o-diethylbenzene, o-dichlorobenzene, bromoethane. 
toluene, A chlorobenzene. trichloromethane, a fluorobenzene, 1,2-dichloroethylene, (trans), 1,1,2,2- 
tetrachloroethane, 1.2-dichloropropane, Benzene, 1,2,3-trichloropropane, styrene, isobutyronitrile, 1,2- 
dichloroethylene (cis), 1-BUROMO-2-chloroethane, 1,2-dichloroethane, hexa chloroethylene, 1,2- 
. dibromoethane, 1,1,2-^richloroethane, dichloromethane, valeronitrile. It is chosen from these mixed 
solvents, such as a thiophene, carbon JISURUFAIDO, chlorobromomethane, a bromobenzene, 2- 
nitropropane, 1-nitropropane, a benzonitrile. and nitroethane. 

[0064] Moreover, when long duration neglect of the solution which used the strong solvent of hydrogen 
bond is carried out, the ingredient in a solvent may deteriorate. In order to prevent deterioration of such 
an ingredient, as for the solvent used at the time of formation of the bipolar luminous layer 12, it is 
desirable that it is the comparatively weak thing of hydrogen bond, such as a hydrocarbon, halogenated 
hydrocarbon, a nitration hydrocarbon, and nitril. Such a solvent alpha-chloronaphthalene, 2, and 2- 
dimethyl butane, 2, 4-dimethyl pentane, 2-methyl hexane, 3-methyl hexane, 2,2,4-trimethylpentane. 2- 
methyl butane, 2 and 2, a 5-trimethy| hej^ane, 1,1,2-trichloro-1,2,2-trifluo 3- 

trimethyl pentane, 2-methyl pentane, n pentanie, A transT-2-pentene, 1-hexene,. a cis-2-pentenei 2- 

chloro-isobutane, 1,1,2,2-tetrachloro-1,2-difluoroethane, To 1- PUTEN, a hexane, n-octane, 1-octene, 
a heptane, n-nonane, 1-nonene, n-Deccan. 1-chloro pentane, 1-decene, 2-chloro butane, 
benzotrifluoride, a methylcyclohexane. Methylcyclopentane. 2-chloropropane, a mesitylene, 1-chloro 
butane, Ethylcyclohexane, para xylene, meta xylene. 2-bromopropane. A cyclohexene, a cyclopentane. 1- 
chloropropane, a cyclohexane, 2, 3-dimethyl butane, 0-xylene, tetrachloromethane, hexafluoro benzene, 
Pentachloroethane, 1-chloro-isobutane, 1,1-dichloroethylene, 1, 1, 1, 2-^etrachloroethane, 1,1,1- 
trichloroethane, 1-bromopropane, a cumene, p-chloro toluene, diethyl SURUFAIDO, Ortho chlorotoluene, 
p-dichlorobenzene. 1.1-dichloroethane. Tetrachloroethylene, m-dichlorobenzene, p-diethylbenzene, m- 

.. diethylbenzene.rethylbenzene,. a trichlproethylene, 3-chloropropene,-:0-diethylbenzene^^ . .. ...... .. .. , 

dichlorobenzene, bromoethane, toluene, A chlorobenzene, trichloromethane, a fluorobenzene, 1,2- 
dichloroethylene (trans), 1.1,2,2-tetrachloroethane, 1.2-dichloropropane, Benzene, 1 ,2,3-trichloropropane, 
styrene, isobutyronitrile, 1,2-dichloroethylene (cis), 1-BUROMO-2-chloroethane, 1,2-dichloroethane, 
hexa chloroethylene, 1,2-dibromoethane, 1,1.2-trichloroethane, dichloromethane. valeronitrile. It is 
chosen from these mixed solvents, such as a thiophene, carbon JISURUFAIDO. chlorobromomethane, a 
bromobenzene. 2-nitropropane, 1-nitropropane, a benzonitrile, and nitroethane. . 

[0065] Especially the solvent of a hydrocarbon is hard to dissolve water into a solvent. Moreover, the 
solvent of a hydrocarbon has weak hydrogen bond. For this reason, when formed with the wet method 
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which used the solvent of a hydrocarbon, the bipolar luminous layer 12 raises the endurance of the 
component formed; and does not deteriorate the ingredient in a solvent. Therefore, to the solvent used 
at the time of formation of the bipolar luminous layer 12, the solvent of a hydrocarbon is desirable. The 
solvent of a hydrocarbon 2 and 2-dimethyl butane, 2. 4-dimethyl pentane. 2-methyl hexane. 3-methyl 
hexane, 2,2,4-trimethylpentane, 2-methyl butane, 2 and 2, a 5-trimethyl hexane, 1-pentene, 2, 2, a 3- 
trimethyl pentane, 2-methyl pentane, n pentane, A trans-2-pentene, 1-hexene, a cis-2-pentene. To 1-, 
PUTEN, a hexane, n-octane, 1-octene, a heptane, n-nonane, 1-nonene, n-Deccan, 1-decene, a 
methylcyclohexane, Methylcyclopentane, a mesitylene, ethylcyclohexane, para xylene, Meta xylene; a 
cyclohexene, a cyclopentane, a cyclohexane, It is chosen from 2, 3-dimethyl butane, 0-xylene, a 
cumene, p-diethylbenzene, m-diethylbenzene, ethylbenzene, o-diethylbenzene, toluene, benzene, 
styrene, and these mixed solvents. 

[0066] Moreover, the solvent used at the time of formation of the electron injection layer 13 needs to 
dissolve an electron injection ingredieritrFor this reason, the solvent used at the time of formation of 
the electron injection layer 13 consists of a strong polar organic solvent. Such a solvent is chosen from 
ether, such as amides, such as ketones, such as alcohols, such as ethanol, a methanol, and 2-propanol, 
and an acetone, and dimethylformamide, and a tetrahydrofuran, and these mixed solutions. 
[0067] Drawing 2 shows the 2nd operation gestalt of the organic electroluminescent element in this 
invention. The 2nd operation gestalt of the organic electroluminescent element in this invention consists 
of an anode plate 21, the electron hole transporting bed 22, an electronic transporting bed 23, an 
electron injection layer 24, and cathode 25. The electron hole transporting bed 22 is formed on an anode 
plate 21. The electronic transporting bed 23 is formed on the electron hole transporting bed 22. The 
electron injection layer 24 is formed on the electronic transporting bed 23. Cathode 25 is formed on the 
electron injection layer 24. 

[0068] An anode plate 21, the electron injection layer 24, and cathode 25 have the same configuration 
as the anode plate 1 1 of the 1 st operation gestalt of the organic electroluminescent element in this 
invention, the electron injection layer 13, and cathode 14. 

[0069] The electron hole transporting bed 22 contains ah electron hole transport agent or an electron 
hole transportability macromolecule. Moreover, the fluorescent material as a doping luminescent material 
is distributed, and an electron hole transporting bed can be contained. Furthermore, a binder 
macromolecule can also be included by the electron hole transporting bed. Here, the electron hole 
transport agent, the electron hole transportability giant molecule, the fluorescent material, and the 
binder giant molecule are the same as what is used with .the 1st operation- gestalt of the organic 
electroluminescent element in this invention. 

[0070] The electronic transporting bed 23 contains an electronic transport agent. Moreover, the 
fluorescent material as a doping luminescent material is distributed, and an electronic transporting bed 
can be contained. Furthermore, a binder macromolecule can also be included by the electronic 
transporting bed. Here, the electronic transport agent, the fluorescent material, and the binder 
macromolecule are the same as what is used with the 1st operation gestalt of the organic 
electroluminescent element in this invention. 

[0071] Next, the manufacture approach of the 2nd operation gestalt of the organic electroluminescent 

-^element in this invention is explained.^ - - - - ^ . — _ ^ 

[0072] First, an anode plate 21 is formed on a glass substrate by vacuum deposition etc. A commercial 
rrO substrate may be used for an anode plate 21. 

[0073] Next, the solution dissolved or distributed in the solvent in the electron hole transport agent is 
created. Moreover, this solution may be dissolved or distributed in the fluorescent material shown above 
and the binder macromolecule shown in the above. The electron hole transporting bed 22 is formed on 
an anode plate 21 by the wet method which used this solution. At this time, a solvent evaporates by air 
drying or stoving, and is removed from the electron hole transporting bed 22. 

[0074] Next, the solution dissolved or distributed in the solvent in the electronic transport agent is' 
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created. Moreover, this solution may be dissolved or distributed in the fluorescent material shown above 
and the binder macromolecule shown in the above. The electronic transporting bed 23 is formed on the 
electron hole transporting bed 22 by the wet method which used this solution. At this time, a solvent 
evaporates by air drying or stoving, and is removed from the electronic transporting bed 23. 
[0075] Next, the solution which dissolved electronic infusion in the solvent is created. The electron 
injection layer 24 is formed on the electronic transporting bed 23 by the wet method which used the 
above-mentioned solution. At this time, a solvent evaporates by air drying or stoving, and is removed 
from the electron injection layer 24. 

[0076] Here, the above-mentioned wet method includes the usual coating methods, such as for example, 
the casting method, the blade coat method, a dip coating method, a spin coat method, a spray coating 
method, a roll coating method, and an Inkjet coating method. 

[0077] Finally, cathode 25 is formed on the electron injection layer 24 by the vacuum deposition which 
u~sed cathode materials 

[0078] The solvent used for formation of the above-mentioned electron hole transporting bed 22 and 
the electronic transporting bed 23 is chosen from the same things as the solvent used at the time of 
formation of the bipolar luminous layer 12 in the manufacture approach of the 1st operation gestalt of 
the organic electroluminescent element in this invention. 

[0079] Moreover, the solvent used for formation of the electron injection layer 24 is also chosen from 
the same things as the solvent used at the time of formation of the electron injection layer 13 in the 
manufacture approach of the 1st operation gestalt of the organic electroluminescent element in this 
invention. . 

[0080] Drawing 3 shows the 3rd operation gestalt of the organic electroluminescent element in this 
invention. The 3rd operation gestalt of the organic electroluminescent element in this invention consists 
of an anode plate 31, the hole-injection layer 32, a bipolar luminous layer 33, an electron injection layer 
34, and cathode 35. The hole-injection layer 32 is formed on an anode plate 31. The bipolar luminous 
layer 33 is formed on the hole-injection layer 32. The electron injection layer 34 is formed on the bipolar 
luminous layer 33. Cathode 35 is formed on the electron injection layer 34. 

[0081] An anode plate 31, the bipolar luminous layer 33, the electron injection layer 34, and cathode 35 
have the same configuration as the anode plate 11 of the 1st operation gestalt of the organic 
electroluminescent element in this invention, the bipolar luminous layer 12, the electron injection layer 
1 3, and cathode 1 4. " v. ; ; ■ 

[0082]vThe hole-injection layer 32 contains the electron hole transport ingredient known conventionally. . 
The hole-injection layer 32 has the function which raises the consistency of an electron hole. 
[0083] Next, the manufacture approach of the 3rd operation gestalt of the organic electroluminescent 
element in this invention is explained. 

[0084] An anode plate 31 is formed like the formation approach of the anode plate 11 in the 
manufacture approach of the 1st operation gestalt of the organic electroluminescent element in this 
invention. 

[0085] The hole-injection layer 32 is formed on an anode plate 32 by the approach learned 
conventionally. 

[0086] The bipolar luminous layer 33 is formed like the- formation approach of the bipolar Juminous-layer 

12 in the manufacture approach of the 1st operation gestalt of the organic electroluminescent element 
in this invention. 

[0087] The electron injection layer 34 is formed like the formation approach of the electron injection 
layer 13 in the manufacture approach of the 1st operation gestalt of the organic electroluminescent 
element in this invention. 

[0088] Cathode 35 is formed like the formation approach of the cathode 14 in the manufacture approach 

of the 1st operation gestalt of the organic electroluminescent element in this invention. 

[0089] Drawing 4 shows the 4th operation gestalt of the organic electroluminescent element in this 
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invention. The 4th operation gestalt of the organic electroluminescent element in this invention consists 
of an anode plate 41. the hole-injection layer 42, the electron hole transporting bed 43, an electronic 
transporting bed 44, an electron injection layer 45, and cathode 46. The hole-injection layer 42 is formed 
on an anode plate 41. The electron hole transporting bed 43 is formed on the hole-injection layer 42. 
The electronic transporting bed 44 is formed on the electron hole transporting bed 43. The electron 
injection layer 45 is formed on the electronic transporting bed 44. Cathode 46 is formed on the electron 
injection layer 45. 

[0090] An anode plate 41, the electron injection layer 45, and cathode 46 have the same configuration 
as the anode plate 11 of the 1st operation gestalt of the organic electroluminescent element in this 
invention, the electron injection layer 13, and cathode 14. 

[0091] The electron hole transporting bed 43 and the electronic transporting bed 44 have the same 
configuration as the electron hole transporting bed 22 of the 2nd operation gestalt of an organic 
electroluminescent element and the electronic transporting bed" 23 in this invention. 
[0092] The hole-injection layer 42 has the same configuration as the hole-injection layer 32 of the 3rd 
operation gestalt of the organic electroluminescent element in this invention. 

[0093] Next, the manufacture approach of the 4th operation gestalt of the organic electroluminescent 
element in this invention is explained. 

[0094] An anode plate 41 is formed like the formation approach of the anode plate 1 1 in the 
manufacture approach of the 1st operation gestalt of the organic electroluminescent element in this 
invention. 

[0095] The hole-injection layer 42 is formed like the formation approach of the hole-injection layer 32 in 
the manufacture approach of the 3rd operation gestalt of the organic electroluminescent element in this 
invention. 

[0096] The electron hole transporting bed 43 is formed like the formation approach of the electron hole 
transporting bed 22 in the manufacture approach of the 2nd operation gestalt of the organic 
electroluminescent element in this invention. 

[0097] The electronic transporting bed 44 is formed like the formation approach of the electronic 
transporting bed 23 in the manufacture approach of the 2nd operation gestalt of the organic 
electroluminescent element in this invention. 

[0098] The electron injection layer 45 is formed like the formation approach of the electron injection 
layer 13 in the manufacture approach of the 1st operation gestalt of the organic electroluminescent 
element in this ihvehtioh. 

[0099] Cathode 46 is formed like the formation approach of the cathode 14 in the manufacture approach 
of the 1st operation gestalt of the organic electroluminescent element in this invention. 
[0100] The organic electroluminescent element formed in below of this invention person is shown. 
[0101] Example 1 anode plate consists of commercial ITO glass (the Asahi Glass make, 20ohm/cm2) 
with which washing processing shown below was performed. First, an organic solvent washes ITO glass. 
Next, an organic solvent is removed from this ITO glass by drying this ITO glass. Finally, UV / ozone 
washing is performed on this ITO glass. 

[0102] An electron hole transporting bed is formed at the following processes. First, the 1st solution 
which dissolved Pori (N vinylcarbazole) 6.9mg as an electron hole transportability giant molecule in . , 
dichloroethane 1ml is created. Next, the spin coat using the 1st solution is performed on the above- 
mentioned ITO glass, and the electron hole transporting bed of 50nm of thickness is formed. 
[0103] An electronic transporting bed is formed at the following processes, first. 2-(4-biphenyl)-5-(4- 
tert-buthylphenyl)- as an electronic transport agent — the 2nd solution which dissolved 1, 3, and 4- 
OKISA diazole (PBD) 6.25mg, coumarin 60.25mg as a fluorescent material, and polystyrene 6.25mg as a 
binder in ethylbenzene 1ml is created. Next, the spin coat using the 2nd solution is performed on an 
electron hole transporting bed, and the electronic transport luminous layer of 50nm of thickness is 
formed. 
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[0104] An electron injection layer is formed at the following processes. The 3rd solution which dissolved 
Li quinolinol 0.5mg as an electron injection ingredient in ethanol Iml is created. The spin coat using the 
3rd solution is performed on an electronic transport luminous layer, and the electron injection layer of 
0.5nm of thickness is formed. 

[0105] Cathode is formed on an electron injection layer by the vacuum deposition which used aluminum 
as cathode material. 

[0106] The organic electroluminescent element formed of the above-mentioned process showed 
brightness 150 cd/m2 at applied-voltage 10 V:00. 

[0107] Except for the formation process of the electron injection layer in example of comparison 1 
example 1, an organic electroluminescent element is created at the sanie process as an example 1. The 
electron injection layer in the example 1 of a comparison is formed on an electronic transport luminous 
layer by the vacuum deposition which used Li quinolinol as an electron injection ingredient 
[0108] The organic electroluminescent "element of tFe example 1 of a~comp~arisoh sKowed briglitness 150 " 
cd/m2 at applied-voltage 10 V:00. 

[0109] From this, when an electron injection ingredient is Li quinolinol. an electron injection layer has 
the same property as the case where it is formed with vacuum deposition, even when formed with a wet 
method. 

[01 10] Six examples 2-6 form an organic electroluminescent element at the same process as an . 
example 1 from an example 2 except changing the electron injection ingredient in an example 1. [A table 
1] indicates the brightness obtained when electrical-potential-difference 10V are impressed to the 
organic electroluminescent element formed in each example to be the electron injection ingredient used 
in the examples 2-6. 



[A table 1] 






lOVTCDjSiJg 
(cd/m^) 






160 


mmm 




160 






160 






170 


mmme 




170 



[01 1 1] If [a table 1] is referred to, the organic electroluminescent element of examples 2-6 will emit light 
by the almost same brightness as the organic electroluminescent element of the example 1 of a 
comparison. 

[0112] Eleven examples 7-11 form an organic electroluminescent element at the same process as an 
example 1 from an example 7 except changing the solvent used at the time of the electron injection 
stratification in an example 1. [A table 2] shows the solvent used in the examples 7-11, and the 
brightness obtained when electrical-potential-difference 10V are impressed to the organic 
electroluminescent element formed in each example. 



[A table 2] 




mm 


lOVCCDJie 

(cd/m^) 






160 












160 






160 




2— :^p/Sy— ;i/ 


' 140 



[01 13] If [a table 2] is referred to, the organic electroluminescent element of examples 7-1 1 will emit 
light by the almost same brightness as the organic electroluminescent element of the example 1 of a 
comparison. 

[0114] 16 examples 12-16 form an organic electroluminescent element at the same process as an 
example 1 from an example 12 except changing the electronic transport agent in an example 1. [A table 
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3] indicates the brightness obtained when electrical-potential-difference 10V are, impressed to the 
organic electroluminescent element formed in each example to be the electronic transport, agent used in 
the examples 12-16. > 



;A table 3] 






(cd/m^) 




BND [fb36] 


170 




TA2 [itSA] 


leo 




DPVBi [<b35] 


170 




DTVBi [<b37] 


170 




Alnia3 lits^} 


190 



Here. Almq3 is shown by the chemical formula [Hzing 49], 

[Formula 49] 

" GHs " ' - - - 




[01 15] [f [a table 3] is referred to, the organic electroluminescent element of examples 12-16 will emit 
light by mist or high brightness from the organic electroluminescent element of the example 1 of a 
comparison. 

[0116] 23 examples 17-23 form an organic electroluminescent element at the same process as an 
example 1 from an example 17 except chiarigihg the binder in an example 1. [A table 4] shows the binder 
used in the examples 17-23, and the brightness obtained when electrical-potential-difference 10V are 
impressed to the organic electrolumihesicent element formed in each exiample. 



[A table 4] ' ' 






(od/m'^) 






160 






170 






160 






150 




150 






170 




160 



[01 17] If [a table 4] is referred to, the organic electroluminescent element of examples 17-23 will emit 
light by the almost same brightness as the organic electroluminescent element of the example 1 of a 
comparison. 

[0118] 37 examples 24-37 form an organic electroluminescent element at the same process as an 
example 1 from an example 24 except changing the electron injection ingredient in an example 1. [A 
table 5] indicates the brightness obtained when electrical-potential-difference 10V are impressed to the 
organic electroluminescent element formed in each example to be the electron injection ingredient used 
in the examples 24-37. 
[A table 5] 
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160 






160 






160 






160 






160 




150 






150 






150 




150 






160 






170 






160 






140 




|[<fc50] 


160 



Here, the electron injection ingredient used in the example 37 consists of a compound expressed with [- 

izing 50]. 

[Formula 50] 

)-t-Bu 

.0- 



-t~Bu 




[01 19] If [a table 5] is referred to, the organic electroluminescent element formed in the examples 24-36 
will emit light by the almost same brightness as the organic electroluminescent element of the example 
1 of a comparison. 

[0120] The organic electroluminescent element which formed the electron injection layer with the wet 
method, and was obtained from the above-mentioned result when the ingredient of an electron injection 
layer was the nonionic organometallic complex of alkali metal emits light by luminescence or a little high 
brightness with the almost same brightness as the organic electroluminescent element which formed the 
electron injection layer with vacuum deposition, and was obtained. 

[0121] Example 38 anode plate consjsts of commercial ITO, glass (the Asahi Glass make, 20phm/cm2) 
with which washing processing shown below was performed. First, an organic solvent washes IJO glass. 
Next, an organic solvent is removed from this ITO glass by drying this FFO glass. Finally, UV /- ozone 
washing is performed on this ITO glass. 

[0122] A hole-injection layer is formed at the following processes. First, the 1st solution which 
distributed polyethylene dioxythiophene-polystyrene sulfonate (PEDOT) in water is created. Here, 
PEDOT is expressed with a chemical formula [-izing 51]. 
[Formula 51] 

P 




Next, the spin coat using the 1st solution is performed on the above-mentioned ITO glass, and the hole- 
injection layer of 50nm of thickness is formed. 

[0123] A bipolar luminous layer is formed at the following processes. First, Pori (the 2nd solution which 
dissolved 2-methoxy, 5-(2 -ethyl-HEKISHIRU0SHI)-1 , and 4-phenylenevinylene (MEH-PPV) in the 
solvent is created.) Here, MEH-PPV is expressed with a chemical formula [-izing 52], 
[Formula 52] 
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C2H5 

OGH2CHC4H9 : 




OCHs 



Next, the spin coat using the 2nd solution is performed on a hole-injection layer, and the bipolar 
luminous layer of lOOnm of thickness is formed. 

[0124] An electron injection layer is formed at the following processes. First, the 3rd solution which 
dissolved Li quinolinol O.Smg as an electron injection ingredient in ethanol 1ml is created. The spin coat 
using the 3rd solution is performed on a bipolar luminous layer, and the electron injection layer of 0.5nm 

of thickness is formed. " . _ 

[0125] Cathode is formed on an electron injection layer by the vacuum deposition which used aluminum 
as cathode material. 

[01 26] The organic electroluminescent element formed of the above-mentioned process showed 
brightness 1000 cd/m2 at applied-voltage 5 V:00. 

[0127] Example 39 anode plate consists of commercial FTO glass (the Asahi Glass make, 20ohm/cm2) 
with which washing processing shown below was performed. First, an organic solvent washes ITO glass. 
Next, an organic solvent is removed from this ITO glass by drying this ITO glass. Finally, UV / ozone 
washing is performed on this ITO glass. 

[0128] A bipolar luminous layer is formed at the following processes. First, the 1st solution which 
dissolved the copolymer expressed with [-izing 53] in ethylbenzene is created. 
[Formula 53] 




Next, the spin coat using the 1st solution is performed on the above-mentioned ITO glass, and the 
bipolar luminous layer of lOOnm of thickness is formed on an anode plate. 

[0129] An electron injection layer is formed at the following processes. First, the 2nd solution which 
dissolved Li quinolinol 0.5mg as an electron injection ingredient in ethanol 1ml is created. Next, the spin 
coat using the 2nd solution is performed on a bipolar luminous layer, and the electron injection layer of 
0.5nm of thickness is formed. 

[0130] Cathode is formed on an electron injection layer by the vacuum deposition which used aluminum 
as cathode material. 

[0131] The organic electroluminescent element formed of the above-mentioned process showed 

brightness 70 cd/m2 at applied-voltage 10 V:00; ^ - v . . ^ . 

[0132] 

[Effect of the Invention] This invention has the effectiveness that it is possible to form an electron 
injection layer with a wet method, in the organic electroluminescent element which has an electron 
injection layer. 

[0133] This invention has other effectiveness that it is possible to form the electron injection layer 
which consists of a nonionic organometallic complex of alkali metal with a wet method, in the organic 
electroluminescent element which has an electron injection layer. 

[0134] In the organic electroluminescent element which has an electron injection layer, this invention 
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has other effectiveness in the pan of having the same component property as the case where the 
electron injection layer is formed with vacuum deposition, even when forming the electron injection layer 
with a wet method. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may~not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The 1st operation gestalt of the organic electroluminescent element in this invention is 
shown. 

[Drawing 2] The 2nd operation gestalt of the organic electroluminescent element in this invention is 
shown. 

[Drawing 3] The 3rd operation gestalt of the organic electroluminescent element in this invention is 
shown. 

[Drawing 4] The 4th operation gestalt of the organic electroluminescent element in this invention is 
shown. 

[Description of Notations] 
11. 21, 31. 41 Anode plate 
12 33 Bipolar luminous layer 

13, 24, 34, 45 Electron injection layer 1 

14, 25. 35, 46 Cathode 

22 43 Electron hole transporting bed 

23 44 Electronic transporting bed 
32 42 Hole-injection layer 



[Translation done.] 
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;U- - - - - 



- -3.— /l- ■ -.- 

10 [-ft 1 3 ] 





V. Ubl 4] ■ ■" 

(^t 1 2 1 . ^, 
.' CH3 CHs 




[-ft 1 5 1 

H3C 




[^k 1 6 1 



H3C' 



(C*1-m -M T D A T A . . *3 i TjlM(D^it^^<DmM 

[004 2] JE^mmi^^^i-t. 
Utl7] 
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■f CH,-CH \ 




tc^i-Tl^li (N- f=^v:*>'W^>'— ^v) ,(jy.TPVKi 

CHa 
I 



* [0.04 3] feS^Mi, iE?Llwi3H4i^5J-T-fi. JKy 
Ubl 8] 

tC^i-xKy (/'•«7-7i=U>'tr::^'k» (PPV) 

- Hbi-9] - - - - 



4^ 10 



I 

0=0 




I'fk2 0l 



0H3 
I 



-^CH2— CH ^ 

O 




Mt2 0] -Q^^in,^ib^mRxf^<ommW: -fk^^ [-(1:2 1] x-7f^^K^it^i^Rxf^<om^W: 

Ut2 1} ■ . ['fb2 2]' 

R 




[-(^2 3] -C^^HSPTPDEK&O!-^^©^^ [^k2 4j 
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CO)-, . 




-(k^^ [-(1^2 5] T?^$tt?)PTPE>B PASt/^CO^ 2 6.] " \ 

•KO-KOWO-Uo: 



o 



^t^iZ l'it2 6] -C^$ix5PTPDEK2^U^^(D^ Ut2 7] 




[0044] ^^^ife^^pj tt. m^n j^ttiSrJ^^ 4 ttm * 

I 0 0 4 5 J 
['Ib2 8l 




['ft;2 8] Km^hV :^ (8 - 1 Kud^v-^y y 

Uk2 Q.r 
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CH3 

HaC-C-^Q 
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[-(1:3 2] »C^-t"2, 5-1^;^ -1 
3. 4-;*-^-!fv'Ty->'l' (tiTt-B ND t)l^ 5) 
[^k3 3] . 



[-(1:2 9] (4-tf:7i=i;/v) -5- (4 

— t e r t — j:=>'V) — 4 — 7 31— /V— 1 , 

2 . 4 - > y T)/-^=/l' .(eAT,--T-A-Z t;t-.V^ - - 



I 

CHa 




[-fbSO] tC^i-2- (4-lf73i=!;7l')\-5- (4 

- t e r t - 1 , ■-.3 . 4 -Hr^k-y 

,«=0"-(O/\O)-CH=fi. 

:o) <o: 



CH3 CH3 

[jbS 3] fc^$H^4, 4' -t:^>^ (1/ 1 -b';^ 

TVB i t t>1-5) . 

ni;a4]. , 




o 



0X0' 





[>fb34] »c^^tu2)2. s-f;?!. (4-t'73. = y 
Vw) - 1 , 3 , 4 -:^^^^v'Ty-/^ (g^TB B D i 

[ 0 0 4 6 ]^ fc. «-7^iSiiS14ig4>^tt. 

nk 3 5] • 



[-(1:3 1] jc^i-4. 4' -tr;^ (1. i-v^^a^^/w 

I<t3 2] ' ' ' ' 





[-fbss]. [^t;3 6] ■c^$j^5J:5'i^=3p-^^v;5Xi/ 

Kb 3 7 1 
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[its 8 1 




[>fk3 7] ; Utssl x-7jk^ti^Xotg:hVT:/-/i- 
10 0 4 7] Ik^mW^s ^'^V>'ls ^^V>'2. ^ 

7> >^yy>'4, iJ7-7y>'3i4. i^-vy:/i53. 

•^y X3CA.^i^'"^y ^^3 0 7;^-7y V3 1 4T. ^ 
])1^152. ^-ry^-lSl. >5'-Ty>'3 3 9. 3- 

(2-^>'>/^T>{^y./v),-7- (v>y5^/vT^y) ^ 
-ry^/, 3- (2-'<>'y'^Ty'y/v) - 7— (-J^^ 
^/VT^/) ^-^y V. 3- (2-r-<>'>'^Ty^y/v) 

- 7- (v^:t^^^^T^ y) ^-^y^^ 10- (2-^ 
^^y'^Ty'y/i-) -2, 3, .6. 7-7^h9tKD- 
1. 1. .7, 7— rh7>^/HH, 5H. IIH- 

[1] -O^yb'^y [6. 7, 8-i j] i^-^y^-1' 
1 -!7 >^/^^^-^y 

[^k3 9l 

CN ON 




\^7j<'t (2- (2- (4- 



I 

. CHg 



(2- (2- (4- (i7:/D f/VT5 /) ; 



7°-a Ky _( 2 - _( 2 - (4 - {'y-ft>yT 

.■>>-4— ryr*) ^n^>°:^i>=hy/K (2- (2- 

'(4- (v^'i^-^^^/WT? /) 3i7=-=/v) -6 

-;^'f-/V-4H-'t°7>'-4-'f' yx^) 
hy/K' ' •' ' .' , ' ' , 
Hk4 0"l' 

: CN CN 




Hb4 11 




l-ft^ 2 ] 
CN 



H3C 




\^^^ [^(1:4 0] . Wli4 1] 

Ul:4 3l 



f 

C2H5 

Ut;4 2] T*^$^^^ 
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Kd^^ Wk4 3] , ['ft;4 4] T':T^$H5^l:'a-^. -r^ 

\f y i?COfe^ia, . 5 . 6 , . 1 1 . 12 -"r h 7 7 
Hb4 5] .. 




Jd^i-l. 1. 4, 4-7^ h9 7=:=/V- 1, 3-:/^ 
i/^ly (J^ATTPB i tv^5) . 1- (9-T>'h7± 
=^JU) -4-7ai— 3 -yi5'v':3iV, 1- (4 
-=3f/y>'l') -4- (P-v';^f^/V'T5 /) ^i^/V- 

>^<DWM'i^. 4, 4' -fc';^ '(5-^5^>'v-2 — -^y:/ 

1, 3 — f y-r^yy^y 7 ytt}£<r>'i' y^iy-/ 7=7^(0^ 

MW. 1 ,. .3 - v= f lxr:/V-7°D /<yfi i^(D:3^^-^'< -7— 



(12) ' 
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. 10 0 4 8] /Mv^iS^^-rt. .-Ky^^uv, 
y f=,^uT>'K7-fe>', ^y if=/i"<y w^-, :ify (^t 

^U-V- c-o -lf=/i'T-fex— h) > jKyy^v^JiVCD 
. cist trans. y ( 2 - t'^/U":?-?' ^ Ui^) , 7jfyt'= 

/w.t'ny Kv. Ji^y ;^f=-i^>'x JKy (;>t ^ y u 

-H) . 3Ky (tfi:^/vT-fe7'- , sKy (2-tr=/i' 
fy v'v-c o-;^-^!^;^) . #y T-fe:?-7=9"u>-, jj? 

y (T;? y D= h yv^- c o-7':? v':ni^) Tjfy 
10 y=J')^^:^ ^ ^) y—V) . *°y (f -/u h/v-^i^) . 

y (;:^'5^W'>'-c o-T^' y n=hy/v) . jKy (4- 

t'=>'Wt'7 3i=-'W) . zKy ai^UV^y a— /W043*»e> 

1 0 0 4 9 1 m^^aAS 1 3 (4, AWitsi-Sr-^tfo 
m^aA«-iisK4^k#S;- O - R t?* $ tv5 1g-|ISS:'>'?C 

mT-*$n. n;*5j;0:mttg^^T-$>oT. m=2n + 
1. •S£f4m=2n-k (kfilEO^fc) «riSfci-o A 

Ul:4 6] • 
/ Rl R2 \ 

Ml J V--/ 

V R6 R5 /l 

^^-CfcoT. m=2n + l. *fc(±m=2n-k (k 

(tt*M^2. 93eV)- , (f±*:M^2. 36eV) . 

;&y^?A (tt»M^2.28eV) . (tt*BS^2. 
16eV) . -fev'^'A (tt»Bl^l. 95eV) )fe if ©T;V* y 
;i;/'V->'?A ('fct*li^2. 90eV) , ■^Yuy'^^ 

40 ^^ye^A, 5i;=^7A/^ifc)T/v*y±«i^s. -y-^y^ 

A (tt»Mf:2. 70eV) . vy->V^d<^h. (ft»SiC2. 62 
eV) /iif<?5^V:?/'f Ktc^. T^^/'f K7C^*>^il 

[oo'sol ^fe, rcom^-aA^ti^i-fi [-ft 4 7] r- 

nk4 7i 
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[0051] :i ©«^-)iAtt-J^»^tt \M 4 10 

I'fk4 8l 




rr-C. rr-C?, M2^4T/^*!;^JS5^ R7/6>bR10 
ttg^^tffcoT. m=2n+l, *fc«m=2n-k 
' [0 0 5 2] 1*^1 4 |*ffi$t?rfflV>T?f^fiK$nfcit^^ 

^^-^ b 1> ''^ 4^ ^ ll*/? $ n 5 o 

[005 3] c 1 1 ly-mW^MPf-^Wi'^^^ 

[0 0 5 4] ^Sfetc, *5gPJtc:4a(t5*^^Wi^ hu/w? 

[00 5 5] 4-f . ^® 1 1 \-mmwiii\^^ Km^?:^ « 

[0 0 5 6] ±teic^$^x5)I?L^j^^Ji:±fEic 



24 

[0 0 5 7] m^. m=i-'&.x'm^^mmm\^fdmm'^ 
[0 0 5 8] itfiti^-rs^ffiti. APHfts i^9\m<om^ 

[0 0 5 9] ±fSSjS;ifefi, fcii:;ttf=ar^;^x-f 

[00 60] Smt-, lt« 1 2 ttltSWSrfflV^fcH^i* 
[00 6 1 ] h P/w- 5^ 

;tti^5-tSc"Itg^£tw.-C-fcia-tf^v\ -tcD^i^lix ;^ ^ / 
N, Ni^^^/W/J^/'i'i^T.'V-T' t >\ N, N'^y^'^/\^T± 

/K a.-i?PonJ-7^kV> 2. 2 - v^^.f^/w:/^ V, 
2, 4 — 2 — jJ^-f-zV^^lJ-V, 3 — 

;^'^/^--df1^>'. 2. 2. 4 - h y ;^ ^/V^^'i? 2 

-^^/V7'c5'>'. 2. 2. 5 - h y P«^>'V'>=¥1^>'. 
1. 1, 2-hy^OD-l, 2, 2-hy7/V;fn3i 
l-'^VxV, 2. 2. 3 - b y ;?« ^/V^V^ 

i/, 2— y^/V^V^i^x n— '^V^V, trans — 
2— '<>"r>', 1— ^^^iri^^ c i s — 2— ^^--ri^v 
2-^DO-2-;?<'^>'l'7'n/'<V, 1, 1, 2, 2-T- 
Jx^^aa— 1, 2— v'7/l':^t3:E.>5':^^ 1 — '^T't' 

TL-Z-tl^. l-/^^y. n-x:^V, l-j?pn 

'<v^>', i-T'-fe>'> 2 - Do:/^?v, hy 
7yv;*-y ^t^/v-y^ D'-^^i^v, ^'f-zv-y^ n-^v 
^i/. 2— ^DD7'n/^>'.^v'^UV. l-^^nny 

UV-, 2 — ->'^' O'^^-feV, v'^d^ 
V^V. 1 -^r o oyci/-?v, v'^'n'-~=¥-t^:^. 2, 3 

^^-y-7;v-;tn^i^-^V, ^^-^^oa^i^^, i 
— :J' o n— 2 —;^'?-/V':/D 1, i—i^ifau3^'^ 

UV. 1, 1, 1, 2 -f^ Poaii^V, 1. 1. 
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p — ^ D p iy=c^^jv::^/uy r ^ h\ o—'^u 

n h/v^ii^, p-i>^DP^>'-e>', 1. 1— t>^pn 

o— i^J^-^/V^V-^^-. o— v^^OD^^ifV', :/ 

(trans) , 1, 1. 2, 2 — 7^ h 9 a u zc^ 
1. 2-v^i5^nD:/n/N'>', ^^'if^', 1. 2. 3 
-hi) ^nay^uy^iy^ ;^^u:>. ^y:/^n::ihy 

1, 2 P no:^!/:/ (c i s) . 1 — :/n^ 
-2-^PP^^>'. 1. 2-iy^X2uzr.^>^, ^^1^ 
i5^nnji^l»', 1, 1. 1. 2 

:/p^^>'if>'. 2 h n:/n/^>', 1^ 

3*4 2 a^|£Jl±?g-& U t> 4^ ilS^ ^ ii, ^ o 
[0 0 6 2] 4fc. zk^^^l^ii-^-fVN^jK^ffll^fcM 

m^oT^^i^^u^-y^^tftm 1 2 ^mmsir^, ^ 

[00 6 3] rcDi a-^uu^y^U 
V* 2, 2 -v^;?«^>'W:/^>^. 2. 4-v^;^^/V^^^^ 

2-^^/v-^^f->^, 3-p^^;V'---:^i^>', 2, 
2, 4- h y ;^^/V^>'^5^>', 2-7«^.'i^y^^>'. 2, 
2. 5- h y T^^^^^-^^f-V-. 1. 1. 2-hy^nn 
-1. 2. 2 - h y 7/^:^u:i^^>', 1 
2, 2. 3 - h y ^^/l-^>'^>', 2-7«^7^^>'i$^ 

n— -^>'^>'. t r a n s — 2 — 1 — ^ 
c i s-2-^>^x>', 2-^00-2-7^^ 
/l^':fa/<l^, 1, 1, 2. 2-xK^i5^on-l. 2- 

n-y'':^>', l-i^DD^V-^V, 1— -rir:/, 2 
-^^pa:/^^, ^^^v^h y :7>ru:ry K. ^^/vi^t^n 

l^s 1 CI PT"^:/, p^:^ 

p-^v'U'^'. m-^^v-U^^, 2-yn^:7'n/'? 
v-^D^^-ferv, i/^n^^^^:/, 1— :^^pp:/p 



(14) 
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z^^-. n-^arf-v, 2, 3-v^;^^/l-:/^>'. o- 
=^rv'U>'Jx 1^ p ^=¥f-7y^;*"P^>'-^ 
^>'t^;J^PP:ii^'>, l-:^pn-2-p«^/U>^D 
/-^V. 1, 1 -v?^ P PJti^u>^, 1, 1, 1. 2— r 
p pzii>$^>-^ 1, 1, 1 - y ^ p p:ii^>-, 1 
— :/p^7'P/^>', ^ ^l^^ p — p p h/Wic>-^ v?ic 
^/^>^/l>:7 7-< K> o — ^ P P h/V:x.>^^ p— v^^PP 
^^^-^V, i, l-V^PPni^ix, T- h^^PP^^ 
1^ v/. m— P-P ^-^--^ p— v^it^/v^ V'if 
10 m — v>:i:.^/V^>^'^>"^ hy^J^ppo: 

p^^^if>', N y ^ p p^^:/, y'/v;^^p^>'if 

1, 2-v^^ P p:!-^^^ (trans) , 1, 1. 

2, 2— r h^t^'PPJit^^r, i, 2— v^^PP^P/^ 
^^-if^-, 1, 2, 3-hy ^PP7'P/>'>'. 

U^/, ^ y:/^P^ h y /V, 1, 2 — v^^ P P.:n^ u>' 
(c i s) , 1 — >^P-=e— 2 P P^^>', 1, 2 — 
v^iJ^ppaivJ^iy^ ^r^ff-iJ' P P^ii^UV, 1, 2-v^:/ 
20 p^rc^v^ 1, i\ 2 — h y P P^t? v?^ p p 

yr-<V\ 'i; uuy'x2^^^iy^ y^p^^>^if>', 2- 
^ hp>^P/N'>', 1 hPT^pz-^v. h y 

[0 0 6 41 4fc. 7K*S$^03^v^@^^<£fflLfc^^S 

2mmm^^m.^ki^mm±. mitTi^m. 

^coi 5?t^^^fi. a-^ P p-?-:7:^ U^', 2, 2-v^ 
2. 4-v^;?<^/V^i^^>', 2-y^/U 
3-^^/V^:3ef-:/. 2. 2, 4-hy;^^ 
2-:^^)V':f^i/^ 2, 2. 5-hy^^ 
yv-.:3ef->^. 1. 1, 2-hy:^PP-i, 2. 2-v 

y >^/i^;e-p^>5^ V. l -^:/7":/. 2, 2, 3-^y7^ 

r a n s — 2 — ^>'"7^>^, 1 — ^^irV, ci s — 2 — 
40 ^^^'r>'. 2 — :^PP — 2— 7«^/V^^Pz^>^. 1. 1, 
2, 2— 7^ h9::5^PP— 1 , 2— i/>'/l-:^P^i^>'. i 

^7'^>', Ti — J-i^ly^ l-/^>^. n— x:^:/. 1- 
>57nn^>^>', 1— xir^^, 2 — p p 
yhy^'/i^i^y K. x^^^-^i/^ 
X2^l/^iy^ 2— i5^P p:/pz<>', 

uu^^:y^ zn^/l^iy^ a^e^-^l^, p— ^VU>', m 
-^i/l^V, 2—yu^ya/<>', i^^ 
i7p^>'^>'^ 1— ^pp^p/N>', V^P^^f-V, 
50 2, 3 -v/;^^/i'y^^>', o -^v^t^V. -r P p 
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1 - n o- 2— ;^f^>'W'7°n 1, I-v'jS'd 
oaif^Ui^, 1, 1, 1, 2-xh7^nn3it?V, 
1, 1 ,, 1 - h y i!' D n3i^ 1 -yo^T'ri/^v, 

p — ^no h/vn:.^', v^i.f-;u;^yV7 T-l" 
o— ^PDhyVztV, p— v^^np^sv-^V^ 1, 1 — 

_3lf^/V'<i/-if h y j!' P P 3 — ^ P O 

7°P^>. o — >^3i5^/V^>:-|f V, , o — v'i' P P^i^-tf 10 

Zfu^^L^y, ^, P P'<:^-^i^. V ]} ^ 

pp^^>', 7/W^P'<>'-1f 1, 2— v^i^PP^i^ 
uy (trans) . 1, 1, 2.. 2 -t" h 7 ^ n p 31 
^'V, 1. 2— v>:J'PP7°P/'^>'^ ^VifV^ 1.2, 

3- hy ^'ppT'p/'^v, 7,f-yy^ h y 

/V, 1. 2— v'i? P P^i^l/^^ (c i s) , 1— T'P^ 

— 2— :i'PP3i^V, 1, 2 — V?^' P P31:? -~vdf-f- 

^ppji^UV, 1. 2-\^'fvi=i3L.$!y^ 1, 1, 2 

— \.}) {; uvisu^y^ v?^PPp«i?V, -/-^VPs-hy 

/V, ii~Tf^y\^:^)vy r -< V.^ ^^^^ 20 

^;^^>'. :/p^'<>'if:<'. 2-=^ KP7"py^i^, i- 

[0 0 6 51 miz^ ^it7i(.m(Dmmi. mm'pi^Ti^^m 

2 -■i^T'^/v:?'^:/, 2, 4-\y;^'^/^^y'$' y. 2- 
pj^/P^df^f-V-^ 3 2, 2, 4-h 
y ^^^/V'^Vi? V. 2-^ 5^/1^7'^ 2, 2. 5-h 
y ^-f-zv^^i^V;. 2, 2, 3-hy;>« 

-^/V^V^V, 2— ^^Zl^--:>^>-> n-'^V^^'. t 
r a n s — 2 — '^^/X^, l—^^±y^ c i s — 2 — 

^^'T^i^, 1 ^T't-V. --^^f-V. n-:^^:?:^. 1 

'^P'^V, n-Z-ry. l-y^y, n- 
"ffi^y. 1— ^^/Vv-^ p^^'•!^>^^ ^^/vix 

— ^v^Vi^, m — ^v-l^i^, v'^P^^-fe>'> v'^P^ 
V^'V, V^'O'^^f-^'s 2, 3 o 

i^T^i^. p — v'n^^/W^V-lf V, m — v'ai 

[0 0 6 6] mT-JiAB 1 3??^^Bf^cffll^^,^^ 

fcftx «^^aA«l 3©?f^fiK^^cffl^,^^,i^5^jaEtt@^4 
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[0 0 6 7] El 2 (±. ifm^\z.i6\:ih^mL^ h P/W 

^f±. I»112 1 jE?L$ii2^S2 2 2 3 

^T-aAg2 4t. ^^12 5 ^:^^e>«^$^^?>c iE_ 
?LliillS2 2f±l^1ii2 l±}C?^^$tl.So 'g^^i|«i2^^2 
3 (4iETL^35l« 2 2 ±t=?^^$n?.. H^SAM 2 4 f± 

n,i-mv^m2 3,±(cjF^^$tx5, itffi2 sttm^aA® 

2 4±t;i?Kj5g;^ix5„ . . -. 

[0 0 6 8] ^&21. «^)iXJi2 4.. *3j:tJ5|^ffi2 

^^o^ 1 (^nMf^ffiosiii 1. m^-aASi 3. 

[00 6 9] lEVd^mm 2 2 tt, IE?LISa&?Rl*fc:(4IE7L 

■!b^m.^\^^ hp/v^^-^-fe^-^^^-tomwiiiSiji^ig 

[00 70] ^=^W&m 2 3 m^fli^l«l«r-&tfo * 

}c*5 (t 5 ^i' h P 5 ^-;/ir v;:'. 1 <D 
[00 7 1] ^{c:. *^PJ(c:*5tt5*^3ii/^ hp/vs: 

pj-rso ■ 

[0 0 7 2] S-f, l«^2 i.rt^^iS^iiftcitj;^^;^ 

[00 7 3] iE?Li^jil^J=lr^J«4'}-^^S*fct45> 

^«*fcf±^J-»$HTt>J:v\ iE?L$|j|&e 2 2 fi, 

^rSSrfflV^fcS^StcioT, ^@2 I'iJcfl^^S^ix 

EJL*li^S2 2d>f>^*$tl.5o 
[00 7 A\m^; «^*liS?SISr^i«^ »c^ft?*fc{4:9- • 

^A?^fcf4^»$nTtJ:v\ m^i|«jl^^.2 3 
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[0 0 7 5] m^. m^m^.Mi:^m\mm\^tmmi)i 

to 0 7 61 3.r.-e. ±fBS^Sf*. 

[0 0 7 71 ft^d^ It«i2 5f±lS®t^^^ffll^fcig«i£ 
I 0 0 7 8 1 ±UjEll^^m 2 2 *5 iO^m^llil^g 2 3 

[00 7 9] tg^aAS 2 4 (Dmmz.mm^ti?> 

*T-rc>mi <Dmmmm(omm^mx'<Dm^&Am i 3w 

5. ■ 

[0 0 8 01 1213(4, *^?gfC*5lt?>*^3ii/^ hD/V 
5^s/-fe>';^^^^O^3c03iiSfl^^Sr;^-t-. *^?^J-*5 

^f4, l^ffiS 1 IE7LaA®3 2t. ^^I'^H-^^it 

»3 3 t. li^aA«3 4i:, ^^3 5 

-7^)t€3 3(4iE7LaAS"3 2±fc:?^^$tu5. 
aAg3 4f4/^-f 4^-9^^S3 3JifcM^$H5o It 
i|13 5(41;T-aAS3 4±('ffM$iT.5c- 

[0 08 11 ^ms 1, /Wjj^-7^3feS3 3, ^^-a 

Ag34, *3J:tJ5|t1S3 5f4, *^WtC*5tt5*a^U 

U ^W^-7^^ei2, «^-aAgl3, *3J:0«» 
^ 1 4 i: lll«W«^Sr*-r^o 

[0 0 8 21 JEK&Am 3 2 »4, i**^ feHfelEfL^ill 
MW^^tfo lETLJ^Ag 3 2 f4, IE?L<0?g«<^±tf 5«l 

[0 0 8 31 iSicf-, *^0J{::*Jtt5W^^l^i? hu/V:$ 
[0 0 8 41 ^113 1 (4*%P^}C43(t2)*^^^^' 
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